Many studies have suggested that unexpected death of a loved one is an important risk factor of posttraumatic stress disorder (PTSD) and depression among disaster survivors, but few have examined the magnitude of psychiatric morbidities among bereaved survivors. This study examined the prevalence rates of clinically significant PTSD and depressive symptoms and their associated risk factors among Chinese adult survivors following the 2008 Sichuan earthquake. Two hundred and fifty-one bereaved adults were compared with 1,474 non-bereaved adult survivors.
Introduction
On the afternoon of May 12, 2008 , an earthquake measuring 8.0 on the Richter scale hit Sichuan province in western China. Official state statistics reported a death toll of 69,227 with another 17,923 missing (State Council Information Office, 2008) , of them 5,335 primary and secondary students were killed due the collapse of school buildings (Chen & Hu, 2009 ). Around 4.8 million were left homeless. The dreadful feeling of loss coupled with the immense trauma of disaster could produce severe mental health consequences to all survivors; especially those who had suffered loss of their loved ones. The two most frequently reported psychiatric morbidities among disaster survivors in general (Basoglu, Kilic, Salcioglu, & Livanou, 2004; Salcioglu, Basoglu, & Livanou, 2007) and bereaved individuals in particular (Kaltman & Bonanno, 2003) are PTSD and depression.
Numerous studies have examined the prevalence rates of PTSD and depression as well as their relevant risk factors among victims of different natural disasters. Some studies have suggested that the sudden unexpected death of a loved one is an important risk factor of PTSD (Basoglu et al., 2004; Breslau et al., 1998; Goenjian et al., 1994; Jia et al., 2010; Kun, Han, Chen, & 4 Yao, 2009; van Griensven et al., 2006) and depression (Livanou, Basoglu, Salcioglu, & Kalendar, 2002; Salcioglu, Basoglu, & Livanou, 2003; Salcioglu et al., 2007; van Griensven et al., 2006) among disaster survivors; however, studies on the magnitude of psychopathological symptoms among bereaved survivors are very limited. Only a handful of studies in the fields of disaster management and bereavement in general have reported the prevalence rates of PTSD and depression among bereaved survivors following sudden unexpected death of loved ones (Fullerton, Ursano, Kao, & Bharitya, 1999; Goenjian et al., 2009; Kristensen, Weisaeth, & Heir, 2009; Kuo et al., 2003; Schut, de Keijser, Van den Bout, & Dijkhuis, 1991; Yuan et al., 2009 ). Even so, these studies were mainly conducted among general bereaved adults with different types of bereavement including loss of a parent, spouse, child, or sibling (Kristensen et al., 2009; Kuo et al., 2003; Morina, Rudari, Bleichhardt, & Prigerson, 2010; Yuan et al., 2009) , bereaved children who have lost their parents (Goenjian et al., 2009; Stoppelbein & Greening, 2000) , or bereaved adults who have lost their spouse due to accidents (Schut et al., 1991) . The estimated rates of PTSD and depression among older bereaved people facing spousal loss have also been reported in the literature (Elklit & O'Connor, 2005; O'Connor, 2010) . Up to date, only one study (Murphy et al., 1999) has examined the estimated rate of probable PTSD among bereaved parents who have suffered sudden loss of their children.
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It is important to note that most of the aforementioned studies are conducted with population groups of developed countries. Only one study (Yuan et al., 2009 ) has been conducted in the unique socio-cultural environment of mainland China where single-child families form the majority due to the "one couple, one child" policy since the late 1970s. With downsized family networks as a result of population control, unexpected death of a loved one among Chinese families can be devastating and traumatic for survivors. While the differences in PTSD and depressive symptoms between bereaved and non-bereaved survivors after the Sichuan earthquake (also known as Wenchuan earthquake according to location of the epicenter) have been compared in the prior study (Yuan et al., 2009 ), the differences in psychopathological symptoms among different types of bereavement remain unclear. Hence, an examination of the estimated rates of psychopathological symptoms among different bereaved survivors would prove invaluable for the development and implementation of culturally-sensitive, effective, and sustainable mental health services for them.
Among the bulk of research that has examined the predictors of post-disaster psychiatric morbidities, the most frequently reported risk factors of PTSD following earthquakes include female gender, older age, low level of education, previous psychiatric illness, degree of exposure to earthquake, unexpected death of loved ones, loss of friends and neighbors, loss of property, loss of resources, financial loss, 6 disruption in life, trapped under rubble, greater fear during the earthquake, number of traumatic experiences, and lack of governmental support (Basoglu et al., 2004; Breslau et al., 1998; Chang, Connor, Lai, Lee, & Davidson, 2005; Salcioglu et al., 2007) . In terms of post-disaster depression, the reported risk factors include geographic location, suffering from significant loss, female gender, being directly affected by the disaster, experiencing panic attack or multiple life stressors, having been exposed to previous traumatic events, ongoing socioeconomic adversity, death of loved ones, and previous psychiatric illnesses (Armenian et al., 2002; Kilic & Ulusoy, 2003; Nandi, Tracy, Beard, Vlahov, & Galea, 2009; Person, Tracy, & Galea, 2006) . While the unexpected death of a loved one has repeatedly been found as a significant risk factor for PTSD and depression, the impact of different types of bereavement on the severity of PTSD and depressive symptoms, especially among different ethnics groups, remains largely unclear. Although it has been suggested that the loss of a child generally elicit more intense and complicated grief reactions than other types of bereavement due to both the parental bereavement experience itself and the nature of parent-child bonding (Wijngaards-de Meij et al., 2007) , studies on the associations between the type of bereavement and the severity of PTSD and depressive symptoms are rare.
In a recent study, our research team has examined the association between the 7 type of bereavement and PTSD symptoms severity among survivors following the Sichuan earthquake in mainland China (Chan et al., 2011) . We found that loss of a child was a strong predictive factor of PTSD symptoms for the parents. Although we have not examined the associations of different types of bereavement with depressive symptoms severity in that study, it is not unreasonable to assume that the predictors for depression may be similar to those for PTSD based on the high reported correlation between PTSD and depressive symptoms among our sample.
Thus, the main purpose of the current study was to examine the prevalence rates of PTSD and depressive symptoms among different bereaved survivors compared to a control group of non-bereaved survivors following the Sichuan earthquake. The second aim of this study was to examine predictive factors of depressive symptoms severity among earthquake survivors. We hypothesized that the loss of a child is also a significant predictive factor of depressive symptoms severity among survivors.
Though based on the same dataset, the current study was distinctive from our previous study (Chan et al., 2011) for that that study only examined the estimated rate of PTSD symptoms in two different communities, whereas the current study was the first to examine psychopathological symptoms among bereaved adults experiencing different types of bereavement within the unique socio-cultural context of mainland China, which would extend our previous findings and contribute to the body of knowledge 8 for understanding of the psychiatric sequelae of disasters in particular, and of bereavement in general.
METHOD Sampling
Participants of this study comprised of survivors of the 2008 Sichuan earthquake.
Participant recruitment was conducted in two heavily affected areas within close proximity of the epicenter. The first site was the town of Guankou (20 km from the epicenter) -the cultural and economic center of Dujianyan City. This town was selected for one of our psychological relief team was stationed there to provide psychological assistance to the earthquake survivors. The second site was the town of Jiannan (45 km from the epicenter) -the cultural and economic center of Mianzu City.
This town was selected because it was the largest temporary camp community close to the epicenter. These two areas were seriously affected where the number of students died due to collapsing school buildings was only secondary to those in Beichuan county town, the most seriously damaged area during the earthquake. The two towns shared similar socioeconomic status before the earthquake.
Household was used in this study as the primary sampling unit, which was defined as all members within a family living together. To reduce sampling bias, only 10 household in each unit was randomly selected. Of the 1,819 households contacted, 1,654 survivors were successfully interviewed but 113 incomplete questionnaires and 69 ineligible questionnaires with minors were excluded. Accordingly, a total of 1,482 valid questionnaires (response rate, 81.5%) were included for data analysis. Finally, the questionnaires collected from the two sites were pooled. Of all 1,725 valid questionnaires, 251 bereaved survivors (who suffered the loss of one or more family members or/and relatives) and 1,474 non-bereaved survivors were identified.
Procedure
Data collection in the town of Guankou was conducted in the mid December 2008, seven months after the earthquake; while data collection in the town of Jiannan was conducted in the mid January 2009, eight months after the earthquake. Each period of data collection lasted for one week. The interviewers in this study included trained psychiatrists, psychiatric nurses, graduate and postgraduate students who majored in psychology or social sciences. Prior to the interviews, either verbal or written informed consent was obtained from each participant, while the aim and significance of the survey were explained in detail. For those participants who had difficulties in understanding the protocol questions because of their limited level of education, interviewers helped them by asking the questions one at a time and then filling in the 11 answers for them.
Measures
The socio-demographic information collected for this study include age, gender, level of education, marital status, number of sons and/or daughters, and living areas (urban, rural, or suburban) .
Trauma-related experiences were assessed with the following items: (a) the impact of earthquake on their house (none, mild, moderate, severe, and totally collapsed); (b) if they had any friends, colleagues, or neighbors who died in the earthquake (no, yes); and (c) if they had lost any family member or relative in the earthquake (no, yes). Those who reported death of family members or relatives were asked additional questions to indicate their relationship with the deceased. The responses were then recoded into two dichotomous variables: death in the family (no, yes), and loss of second-degree relatives (no, yes). Death in the family was further recoded into four dichotomous variables: loss of a child or grandchild, loss of a parent or grandparent, loss of a spouse, and loss of a sibling. Past experience of bereavement was also coded (no, yes) if participants had ever lost any family member or relative before the earthquake. PTSD symptoms were assessed using the Chinese version (Wu & Chan, 2003; 12 Chen, Lai, Liao, & Lin, 2005) of the Impact of Event Scale-Revised (IES-R, Weiss & Marmar, 1997) , a self-report instrument comprising 22 items to assess PTSD symptoms after a specific traumatic stressor. The IES-R is one of the most widely used measures of PTSD symptoms in traumatic-related research and clinical settings (Elhai, Gray, Kashdan, & Franklin, 2005) . It consists of three subscales corresponding to the three dimensions of the DSM-IV criteria for PTSD (American Psychiatric Association, 1994); namely, intrusive, avoidance, and hyperarousal symptoms. Each participant was asked to indicate the frequency of their distress for each of the 22 symptoms on a four-point scale, and a non-standard scoring scheme was used (0 = not at all, 1 = seldom, 3 = sometime, 5 = often). A total score was calculated as the mean response across all items. The Chinese version has shown acceptable psychometric properties (Wu & Chan, 2003; Chen, Lai, Liao, & Lin, 2005) .
Depressive symptoms were assessed using the 10-items Center for Epidemiological Studies Depression Scale (CES-D, Andresen, Malmgren, Carter, Patrick; , which is a widely used instrument for screening probable clinical depression and measuring severity of depressive symptoms. The translated Chinese CES-D had been validated in a community sample (Boey, 1999) . The short CES-D scale consists of 10 items rating on a scale from 0 to 3 based on the frequency of occurrences during the past week (not at all, rarely, sometimes, often). The total score 13 equals to the summarized score of all items in the scale (ranges from 0 to 30).
Data Analysis
In this study, descriptive analyses were performed for socio-demographic variables, trauma-related indicators, IES-R total score, and CES-D total score, using χ 2 and t test to evaluate differences between the two groups. The percentages of clinically significant PTSD symptoms and depressive symptoms in the two groups were compared using χ 2 test. Bivariate correlation analyses among all variables were also examined with both samples pooled. Finally, stepwise hierarchical multivariate regression analyses were performed with socio-demographic and trauma-related variables serving as independent variables and the severity of depressive symptoms indicated by the CES-D total score serving as the dependent variable, whilst adjusting for clustering of sampling sites. In the first step, all independent variables including socio-demographic variables (age, gender, education, marital status, number of sons/daughters, and living area) and trauma-related indicators (house damage, loss of friends or neighbors, loss of a child, loss of a spouse, loss of a parent, loss of a sibling, loss of 2 nd degree relatives, and past experience of bereavement) were entered into the regression model to examine the associations between independent variables and depressive symptoms severity. In the second step, the IES-R total score was entered 14 into the regression model to examine if the effects of potential risk factors on the severity of depressive symptoms could be mediated by PTSD symptoms. To determine the unique contribution of each independent variable, the squared semipartial correlation coefficients (sr 2 ) were also examined. All analyses were conducted with SPSS (Version 18.0 for Windows). A value of p < .05 was considered statistically significant for regression analyses, and a Bonferroni corrected p value (p = 0.05/20 = 0.0025) was employed for multiple tests.
Results
The sociodemographic characteristics and trauma-related indicators of the bereaved survivors group and the non-bereaved survivors group are presented in Table 1 . As shown, there was no significant difference in age, sex, marital status, levels of education, living areas, and the extent of residential house damage between the two groups using the Bonferroni corrected p value. The proportion of participants with one son/daughter is higher in the bereaved group compared to the non-bereaved group, but the difference is not significant with the Bonferroni corrected p value.
Compared to the non-bereaved group, the bereaved group had significantly higher proportion of participants coming from the town of Guankou (p < 0.001) and significantly more past experiences of bereavement (p < .001).
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In this study, a score of 2.0 or higher across all items of the IES-R was used to define an estimate rate of clinically significant PTSD symptoms. This cut-point was reported to have a sensitivity of .89 and a specificity of .90 (Wohlfarth, van den Brink, Winkel, & ter Smitten, 2003) . According to this criterion, 50.2% of bereaved survivors and 27.1% non-bereaved survivors had clinically significant PTSD symptoms (Table 2) ; the difference between the two groups was significant (χ 2 = 53.82, p < .001). Specifically, 65.6% of survivors who lost first-degree family members had clinically significant PTSD symptoms; while those who lost a child represented the highest proportion (80%) of participants with clinically significant PTSD symptoms.
A threshold of 12 for the total score of the 10-items CES-D recommended by Cheng and Chan (2005) was used to define an estimated rate of clinically significant depressive symptoms. According to this criterion, 55.8% of bereaved survivors and 37.5% non-bereaved survivors had clinically significant depressive symptoms (Table   2) ; the difference between the two groups was significant (χ 2 = 29.75, p < .001).
Specifically, 64.8% of survivors who lost first-degree family members had clinically significant depressive symptoms, and those who lost a child represented the highest proportion (81.8%) of participants with clinically significant depressive symptoms.
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As shown in Table 3 , results of multivariate regression analyses indicated that the depressive symptoms severity was significantly associated with proximity to the epicenter, female gender, separated or divorced marital status, living in rural or suburban areas, the extent of residential house damage, loss of friends or neighbors, loss of a child, and loss of a parent after adjusting for socio-demographic variables. As indicated by the squared semi-partial correlation coefficients in Table 3 , the amount of variance explained ranged from 0.3% for living areas to 3.0% for proximity to the epicenter. After the IES-R total score was entered into the regression model, the significant relationships were substantially reduced or became insignificant for trauma-related variables in addition to female gender, as indicated by the changes of beta values. Age, education, number of sons/daughters, loss of a spouse, loss of a sibling, loss of 2 nd -degree relatives, and past experience of bereavement were not statistically significantly associated with depressive symptoms severity.
Discussion
This study is one of a few studies having examined the estimated rates of clinically significant PTSD and depressive symptoms in bereaved adults who have suffered sudden unexpected death of loved ones. Our results indicated that the estimated rates of clinically significant PTSD and depressive symptoms among 17 bereaved survivors approximately 7.5 months after the 2008 Sichuan earthquake were 50.2% and 55.8% respectively, compared to 27.1% and 37.5% among non-bereaved earthquake survivors. These results were comparable to those reported in a prior study (Yuan et al., 2009 ). Our results further indicated that the estimated rates of PTSD and depressive symptoms among those who suffered the loss of first-degree family members (65.6% and 64.8% respectively) were much higher than those who lost second-degree relatives (34.1% and 45.5% respectively). These results suggest that PTSD and depressive symptoms are prevalent in bereaved survivors, especially those who have suffered loss of first-degree family members, and that psychiatric sequelae of the intersection of trauma with bereavement is severe.
Due to the disparity of measurements and differences in time of assessment, sample size, and sampled population, comparing our results with those reported in previous studies of bereaved individuals following disasters or accidents should be cautious. For example, using face-to-face structured clinical interviews, Kristensen et al. (2009) reported that the prevalence rates of PTSD and depression among the directly exposed bereaved individuals two years after the 2004 tsunami disaster were 34.4% and 25% respectively. Kuo et al. (2003) investigated the prevalence of PTSD and major depression among 120 bereaved survivors aged 12 to 84 years old two months after a severe earthquake in Taiwan and reported that the prevalence rates of 18 PTSD and depression were 37% and 16% respectively. Morina et al. (2010) examined the rates of PTSD and depression among 60 bereaved individuals who had lost first-degree relatives due to war-related violent in Kosovo in 1998/1999 and reported that 55.0% fulfilled the criteria for PTSD and 38.3% for depression. Furthermore, an earlier study (Fullerton et al., 1999) on bereaved individuals two months following a plane crash showed a significantly higher rate of depression (35%) compared with a comparison group of non-bereaved (10%). Such variations in findings across studies may well highlight the imperative need to consider the contextual and socio-cultural factors in the psychiatric outcomes of disasters and bereavement.
A critical finding in this study might be that higher rates of PTSD symptoms (80.0%) and depressive symptoms (81.8%) were observed among bereaved parents who had experienced the unexpected loss of their child. Although we could not compare the estimated rate of depressive symptoms in our study with other research since no similar results were found in literature, our estimated rate of PTSD symptoms among bereaved parents was much higher than the reports in a previous study (Murphy et al., 1999) that the prevalence rate of probable PTSD was 40% for bereaved mothers and 14% for bereaved fathers 4 months after the violent deaths of their 12-to-28-year-old children in a community-based sample of 261 bereaved parents (171 mothers and 90 fathers). Apart from variability in measurements, 19 perhaps the most important reason attributing to such vast difference is the fact that the majority of bereaved parents in our study have lost their only child due to collapsing school buildings during the earthquake. In modern society, children have become the major source of joy, hope, meaning and purpose in the life for all parents, and the death of a child is utmost devastating (Hindmarch, 2009) . With the unique socio-cultural environment in mainland China, sudden loss of a child is particularly traumatizing and heartbreaking for reasons beyond the 'one couple, one child' policy.
In traditional Chinese societies, Confucian filial piety (hsiao) predominates (Bond, 1987 , Holroyd & Mackenzie, 1995 , and family plays important roles in defining one's status in society, maintaining the livelihood of individual family members, as well as providing care and support to the elderly (Lee, 1998) . Children are also a key element in ensuring family linkage and generational continuity. Hence, parents who have suffered sudden loss of their only child may feel extremely desperate especially for those who could no longer conceive. These bereaved parents are highly vulnerable to PTSD and depressive symptoms. Therefore, appropriate and culturally-sensitive psychological assistance and mental health services should be directed to this particular group of bereaved survivors.
Our previous study indicated that the loss of a child was a strong predictor of PTSD symptoms severity among survivors (Chan et al., 2011) . Results of multivariate 20 regression analysis in the current study further revealed that the loss of a child was a strong predictor of depressive symptoms severity among adult survivors. Compared to other types of family bereavement and other types of loss including loss of friends or neighbors and residential house damage or collapse, the squared semi-partial correlation coefficient was highest for the loss of a child (sr 2 = .023), suggesting that it is one of the most stressful and painful life event for survivors. Thus, our hypothesis is supported. To the best of our knowledge, no other study has examined the independent effects of different types of family bereavement, so we cannot compare our results with others in this regard. Nevertheless, our results confirm that the sudden loss of a child is the most traumatized and painful experience for parents compared with other types of bereavement, which can result in a broad range of psychiatric morbidities and somatic symptoms. Our results further indicated that the effects of loss of a child and residential house damage on depressive symptoms severity could not be fully mediated by PTSD symptoms, suggesting that loss of a child and residential house damage or collapse might have led to depression through other mechanisms such as prolonged grief and disruption of daily life following the disaster.
In the current study, insignificant association between the loss of a spouse and depressive symptoms may be due to insufficient number of survivors in this subgroup.
Insignificant difference in depressive symptoms between the loss of a sibling and the 21 loss of a second-degree relative was in line with previous reports (Fullerton et al., 1999) . A significant association between the loss of friends or neighbors and depressive symptoms severity may be due to downsized social networks and less received social support after the earthquake. A previous study on disaster-related bereavement has reported that low perceived support from friends is a significant predictor of depression two months post-disaster (Fullerton et al., 1999) . Consistent with previous findings (e.g., Chou et al., 2005) , divorced/widowed status was significantly associated with the severity of depressive symptoms in the current study.
There are several limitations to this study. First, the rates of PTSD and depressive symptoms reported in our study are only estimations of the true prevalence rates in the population, since PTSD and depressive symptoms were measured with self-rated instruments that were not designed to estimate diagnostic prevalence of PTSD and depression. Thus, interpretation and generalization of the results in the current study should be cautious. Second, several factors were not included in this study, such as the experience of being trapped under rubble, severity of injury during the earthquake, property loss, post-disaster stressors, pre-disaster psychiatric morbidities, and perceived social support, but these factors have been well documented in other studies. Third, the sample in this study was recruited from two different county towns, which might have introduced sampling bias.
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In summary, the results of the current study showed that mental health problems were prevalent among Chinese bereaved adults seven to eight months after the 2008 Sichuan earthquake. The loss of a child was a significant predictor of depressive symptoms severity. Other predictors of the depressive symptoms severity included female gender, divorced or widowed status, living in rural areas, collapsed or severely damaged residential house, loss of friend or neighbor, loss of a parent, and close proximity to the epicenter. Effective and sustainable psychosocial assistance and mental health services are required and special attention should be directed to bereaved single-child parents following such a devastating natural disaster. *p < .05; **p < .01; ***p < .001
